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[Objective] While the support doing the soft 
texture . it possesses the fine lusterous feel and 
moderate chal lis feel . furthermore, it offers the 
coated elastic yarn whichpossesses the 
satisfactory coating state which uses the 
polyamide modified cross-section fiber and this 
modified cross-section fiber which aresuperior in 
the water absorption and the stocking which 
possesses the clean flat surface . 

[Constitution] The coated elastic yarn and the 
stocking where the coating state which uses the 
polyamide modified cross-section fiber and 
thisspecial modified cross-section fiber which 
possess the specific cross section shape is 
good. 


B**lll] **«SA<0. 5~7T--JK»7K , J7 r 5 K [Claim l] single fiber fineness of polyamide 

Wfcfr&fty* *©^©Kffi»tt3MiR1"435fil=2fi fiber of 0. 5 to 7 denier to consist. Being a 
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the 2 site bending is done in the direction where 
the cross section shape of the fiber is 
contrary being. The bending angle (61 and 02) 
is the 90 to 160° . at the same time, the bending 
of the flat cross section the length of the 
center axis which is done (LO) with the thickness 
of the flat cross section (W)with the ratio 
namely oblateness (LO/W) is the 3 to 6.' 
furthermore, the polyamide modified cross-section 
fiber which designates that the ratio (L1/L0) of 
the length of each bending part of the both 
ends for the length of the center axis is the 
0.2 to 0,4 as feature. 

[Claim 2] In the wadding which consists of the 
elastic yarn as the coating thread the Claim 1 
the coated elastic yarn which allots the 
polyamide modified cross-section fiber which is 
stated. 

[Claim 3] The Claim 1 the polyamide modified 
cross-section fiber which is stated and / or the 
Claim 2 the stocking whichuses the coated 
elastic yarn which is stated. 

[0001] 

[Field of Industrial Application] The the present 
invention regards the polyamide modified cross- 
section fiber . Furthermore details are something 
regarding the coated elastic yarn and the 
stocking which use the modified cross-section 
fiber and the said modified cross-section fiber 
which are suited for the especially stocking or the 
like . 

[0002] 

[Prior Art] In the stocking field , the coated 
elastic yarn which the polyamide fiber the 
coating is done it becomesthe mainstream in the 
wadding which consists of the elastic yarn as 
the raw material forthe stocking , it has become 
something which is superior in the fit . But. the 
comfort at the time of the wearing of the 
flexibility . the sweat absorbing performance . 
andthe moderate challis feel etc is required as 
the recent consumer demand . Furthermore the 
stocking the fixing is doing to be beautiful and 
is shownthinly the leg as the fashion clothing of 
the or the like which, the fashion sense of the 
fine lusterous feel or the like is required. 

[0003] In order to fill up these comfort and the 
fashion sense . the modification of the fiber 
cross section the investigation was done from the 
conventional . But. with the conventional 
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multilobed cross section as for the challis feel 
it is, but the comfortable you cannotcall the 
rough hand strongly, furthermore, there is a hard 
lusterous hand ( lusterous feel ) andonly those 
where the friendship sensitivity is low it is 
obtained. In addition, because the bending stress 
is large, the stocking which possesses the flat 
surface which is clean is not obtained. On the 
other hand, With the flat cross section as for 
the soft texture it is obtained, but there is 
nota waist and there is a slimy feel . furthermore, 
the lusterous feel is obtained to belittle only 
those where the fashion sense is low. 

[0004] 

[Problems to be Solved by the Invention] As for 
objective of the present invention , Overcoming 
the problem which the polyamide modified cross- 
section fiber of the prior public knowledge has. 
While the support doing the soft texture , it is 
to offer the coated elastic yarn wh i chpossesses 
the satisfactory coating state which uses the 
polyamide modified cross-section fiber and this 
modified cross-section fiber which possessthe fine 
lusterous feel and moderate challis feel , 
furthermore, are superior in the water absorption 
and the stocking which possesses the clean flat 
surface . 

[0005] 

[Means to Solve the Problems] As for the the 
inventor . by designating the cross section shape 
of the result and the polyamide fiber which 
repeat the diligent research in order to achieve 
the above-mentioned objective as the specific 
shape . the fine lusterous feel and soft texture 
the fact thatyou can obtain the moderate challis 
feel and the water absorbancy which is superior 
wasdiscovered. Furthermore, when the said 
modified cross-section fiber is used as the raw 
material of the stocking . as it possesses the 
feature which the description above it did and 
issuperior you discovered the fact that you can 
obtain the clean flat surface and reached to the 
the present invention . 

[0006] Namely as for the present invention . 
single fiber fineness of polyamide fiber of 0.5 
to 7 denier to consist, Being a flat type which 
possesses the center axis which the 2 site 
bending is done in the direction where the cross 
section shape of the fiber is contrary being. 
The bending angle (01 and 02) being the 90 to 
160* . to be. At the same time the bending of the 
flat cross section the length of the center 
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axis which is done (LO) with the thickness of the 
flat cross section (W) with the ratio namely 
ob lateness (LO/W) being the 3 to 6. to be, 
Furthermore. In regard to the polyamide modified 
cross-section fiber ( Drawing 1 reference) which 
designates that the ratio (L1/L0) of the length of 
each bending part of the both ends for the 
length of the center axis is theO. 2 to 0.4 as 
feature, in addition, the coated elastic yarn and 
the aforementioned polyamide modified cross- 
section fiber which allot the aforementioned 
polyamide modified cross-section fiber to the 
wadding which consists of the elastic yarn as the 
coating thread and /or it is something regarding 
the stocking which uses the aforementioned coated 
efastic yarn . 

[0007] As for the polyamide modified cross-section 
fiber of the the present invention . the fiber 
cross section the comparing to the round cross 
section , by being a flat type cross section , the 
bendability to the short axis direction of the 
cross section improves and can obtain the soft 
texture and the satisfactory coating state , and 
theclean flat surface . The satisfactory coating 
state referred to here, the covering doing in 
the wadding whichconsi sts of the elastic yarn , 
when making the coating . the relatively dense 
coating state the rough coating state does not 
exist together, is not a springing out ( loop ) of 
the coating thread from the elastic yarn and is 
the state which the coating isdone to the 
uniform , In addition, the clean flat surface . 
while the coated elastic yarn which the knitting 
is donemaintaining the satisfactory coating state , 
the knit stitch which the knitting is done it 
is the uniform state . 

[0008] The polyamide modified cross-section fiber 
of the the present invention , has the kind of 
cross section shape which is shown in the Drawing 
1 . the ob lateness is the 3 to 6. In order to 
obtain the soft texture which is not in the 
conventional . it isnecessary for the ob lateness 
to be a 3 or greater . When conversely, the 
ob lateness exceeds the 6. as the difficulty of 
the production technology becomes high, the yarn 
producing behavior does the deterioration , 
becoming too soft, the limp feel and the slimy 
feel become strong. To obtain the texture which 
is soft, at the same time, has the moderate challis 
feel , it is a range of the preferably. 4 to 5. 


[0 0 0 9] *388W>5t*U7S KftJ£K3fttf0KiBii$tt [0009] The cross section shape of the polyamide 
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invention has the center axis which the 2 site 
bending isdone in the direction which is 
contrary. The center axis of the flat cross 
section fiber by the bending being able to point 
in the direction which is contrary, the bending 
because the cross section between the single 
fiber iseasy to line up to the same direction . 
in comparison with those which it couldpoint in the 
same direction . the contact becomes good, the 
water absorbancy improves ( Drawing 2 reference). 
The fiber cross section those and the bending 
site of the round cross section the capillary 
phenomenon to occur the water absorbancy improves 
easily in comparison with those of the 1 site , 
furthermore, by the 2 site possessing the bending 
part . In addition, when the bending above the 3 
site it can point to the fiber center axis .the 
yarn producing behavior becomes bad. the 
production technology difficult. 

[0010] As for the polyamide modified cross-section 
fiber of the the present invention , the bending 
angle (01 and ©2) of the center axis is the 90 
to 160° . The bending angle (01 and 02) does 
and under the 90° . the bendability the decrease 
cannotobtain the satisfactory coating state , 
furthermore, cannot obtain the stocking which 
possessesthe clean flat surface . When the 
bending angle exceeds the 160° , you cannot obtain 
the satisfactory water absorption . Furthermore, 
the slimy feel occurs and cannot obtain the 
challis feel . It is a preferably, and a 100 to 
140° . 

[OOll] As for the polyamide modified cross-section 
fiber of the the present invention , ratio of the 
length of the bending part for the length of 
the center axis is the 0.2 to 0.4. When the 
length exceeds under or the 0.4 the 0.2. because 
the contact area of the skin and the fiber 
increases, the challis feel does the decrease . 
the slimy feel does the generation . It is a 
preferably, and a 0.25 to 0.35. Furthermore, as 
for the polyamide modified cross-section fiber of 
the the present invention . the single fiber 
fineness is the 0.5 to 7. Under the 0.5 denier 
the yarn producing behavior becomes bad. the 
production technology difficult. On the other 
hand, When it exceeds the 7 denier . the texture 
becomes hard. When it uses for the stocking with 
the preferably, and the polyamide modified cross- 
section fiber as the coating thread .the single 
fiber fineness the range of the 0. 9 to 3 den ier . 
in addition, the fabrication wtthoutdoing, when 
it uses for the stocking as the raw silk that 
way. it is a preferably, and a 3 to 6 denier . 
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[0012] As it is called in the the present invention 
the coated elastic yarn . in the wadding as the 
elastic yarn generally making use of the 
po I yur ethane type synthetic fiber and the 
polyester elastic yarn or the like .' with the 
state which the elastic yarn the drawing is 
done, in this thosewhich wind the polyamide 
modified cross-section fiber around 1 heavy as the 
coating thread ( single covering yarn ), those 
whichwind the coating thread around 2 heavy ( 
double covering yarn ). or, it is the thing or the 
like whichwith the air the entanglement it 
could point the coating thread . The coated 
elastic yarn is done, usually, the 3 times extent 
drawing doing, the coating fabrication , but 
especial lyit is not limited by the property of 
the elastic yarn . 

[0013] As for the polyamide modified cross-section 
fiber of the the present invention , because of 
the flat type cross section . the transmi ttance 
to behigh the diffuse reflectance light itself is 
little, the reflective surface is many 
furthermore in compar i sonw i th the trilobal and 
the tetralobal for the sake of, the diffusion 
it is done inthe angle where the reflected light 
is wide. Because of that, there is not a strong 
reflected light and the reflected ray does the 
polyamide modified cross-section fiber of the the 
present invention in the uniform . when it makes 
the knit , it canobtain the fine lusterous feel . 
In addition, the polyamide modified cross-section 
fiber as it is called in the the present 
invention . the polymer of the nylon 6 and the 
nylon 66 or the like or. it is a fiber which is 
obtained from the polymer which the 
copolymerizat ion and the blend it could point 
these polyamide polymer . Furthermore, this 
polyamide modified cross-section fiber . may 
include the additive of the static electricity 
control agent , the stabilizer and the lubricant 
or the like , but as for the addition quantity it 
is necessary to make the range which does not 
impair the characteristic or the yarn producing 
behavior etc in the the present invention . 

[OOH] Furthermore, if also the panty stocking 
and the socks etc of the light areincluded by 
the stocking as it is called in the the present 
invention . and the coated elastic yarn of the 
the present invention and / or the polyamide 
fiber is used, it is good. Concretely, as for 
those which the knitting are done of course with 
onlythe coated elastic yarn of the the present 
invention and the polyamide modified cross- 
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section fiber of the the present invention . also 
the thing or the like which the knitting is done 
is included with the polyamide modified cross- 
section fiber and the conventional polyamide 
fiber of the thing and the the present invention 
which the combined knit it could point the 
coated elastic yarn and the conventional polyamide 
fiber of the thing and the the present invention 
which the combined knit . it couldpoint the 
polyamide modified cross-section fiber and the 
conventional coated elastic yarn of the for 
example and the the present invention . 

[0015] 

[Working Example(s)] Listing the below and the 
Working Example , furthermore you explain the the 
present invention concretely. Furthermore, the 
measurement it did each performance of the 
polyamide modified cross-section fiber , the 
coated elastic yarn andthe stocking in the 
Working Example , with the below-mentioned method . 


0) £fl¥BrB®S* (W) £®tfrrfcb%«¥* (L0/ 
w) *»BLfc« 


(2) momizi) 
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(1) ob lateness of fiber 

From the asymmetric cross section photograph , the 
bending of the flat cross section the length 
of the center axis which isdone (L0) with the 
thickness of the flat cross section (W) with the 
ratio namely ob lateness (L0/W)the calculation 
was done. 

(2) bending stress of fiber 

The combination thread it did the total fineness 
in the 996 denier . the measurement it didwith 
the continuous bending measuring apparatus . The 
extent where the bending stress (g) is small it 
is soft. 

(3) coating state of coated elastic yarn 

While the drawing doing the po I yur ethane elastic 
yarn of the 20 denier in the 3 times , it 
woundthe polyamide modified cross-section fiber 
around 1 heavy and obtained the coated elastic 
yarn . In the coated elastic yarn which is 
obtained the roughly coated part ( loop ) number 
inside the fiber length 20cm was observed with the 
optical microscope including the load 0. 1g. 

(4 ) water absorbancy of stocking 

The measurement it did the water absorbancy of 
the stocking . with the JISL1018-77. the 6.27 
andthe 1B ( Bireck method ). 
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(5) brilliance of stocking 
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The wearing point to the stocking to the panel 
member , the 5 step evaluation of the [5] to 
moderate brilliance [3] to br i 1 1 iance none [l] 
which has the brilliance with the visual 
inspection too much it did. 

[0016] In addition, the diffuse reflectivity of 
the stocking the measurement was done with the 
spectrophotometer . There is an extent brilliance 
where the reflectivity is large. 

(6) texture of stocking 

The wearing point to the stocking to the panel 
member . [l], and. the soft [5] to where there is 
a [5] to moderate challisfeel [3] to slimy 
feel which has the and the challisfeel with 
the visual inspection too much the 5 step 
evaluation of the hard [l] it did. 
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(7) flat surface of stocking 

By comparison with the stocking of the reference , 
the flat surface of the Drawing 3 clean [5], it 
is bad. [l] with it did the flat surface of the 
Drawing 4 . the 5 step evaluation did with the 
visual inspection . 

[0017] 

[Working Examples 1 ~ 6] The nylon 66 polymer (98% 
sulfuric acid relative viscosity : [r>] =2.7) the 
melt spinning was done, in order continuously for 
the elongation to become the about 40%. drawing 
ratio was adjusted and with the coil rate 4000 
m/minute the coil , the polyamide modified cross- 
section fiber of the 10 denier /5 filament and 
the 10 denier /10 filament ( Working Example 
4) which possess the cross section which is shown 
in the Table 1 the thread production wasdone. 

[001 8] Whi le the drawing doing the polyurethane 
elastic yarn of the 20 denier in the 3 times , 
it woundthe fiber which the thread production 
is done around 1 heavy and obtained the coated 
elastic yarn ( single covering yarn : twist number = 
1800T/M). The knitting it did with the panty 
hose knitting machine of the number of needles 36 
0 and the opening diameter 3.4 inch making useof 
only the coated elastic yarn which is obtained, 
built the dyeing . the softening treatment 
andthe final set and obtained the stocking 
product (full support type ). 

[0019] 
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< Comparative Example 1 to 8 >The flat cross 
section fiber of the 10 denier /5 filament which 
is shown in the Table 1 with the method which is 
shown in the Working Example 1 to 6. the triloba! 
cross section fiber . the circular cross-section 
fiber and besides it makesthe polyamide modified 
cross-sect ion fiber which the bending is done 
the thread production it did with as similar 
tothe Working Example 1 to 6. Next in the same 
way as the Working Example 1. the coated elastic 
yarn ( single covering yarn ) and the stocking 
product wasobtained. 

[0020] Above, the Evaluat ion result of the fiber 
the coated elastic yarn and the stocking product 
which with the Working Example 1 to 6 and the 
Comparative Example 1 to 8 are obtained was 
shown in the Table 1 . 

[0021] 

[Table 1] 
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[0022] 8i fcS-fttHfrbWftfrfccfc-Sfc, iof 
--^/5 7-f7> V h-C'(2<g¥^3. 3, 4.5, 5.5, 
S*fiO. 3 2, 0.2 5fc\fctHBttfl1 1 O* , 1 3 0° 
«>»fc ~6) , flVlrlitttt (ttlRfln ) 8* 

012) |::fct*<. fllfK**</I*;£<§ft&JK\ 1* 


[0022] Way it is clear from the result which is 
shown in the Table 1 .with thelO denier /5 
filament in case of the ob lateness 3.3. the 4.5, 
the 5.5. the bending length 0.32. the 0.25and the 
bending angle 110 degree and the 130 degree ( 
Working Example 1 to 6). the reflectivity to be 
high becomes the lusterous feel which is moderate 
the flat cross section fiber ( Comparative 
Example 1) and in comparison with the round cross 
section fiber C Comparative Example 3). 
Furthermore you could obtain the result that also 
the challis feel and the water absorbancy of the 
stocking are high. In addition, the bending 
stress is soft small in comparison with the 
triloba I cross section fiber ( Comparative Example 
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[0 0 2 3] fefc\ attfl^*«WO)BB^ (tUB«4,; 
5) fC&«tt*(2. *»W©#'J75 K*»Kffi«* (* 

tt*MH5fi. JSftfttfi 7 0° 


[0 0 2 4] tfc. H**3S«*«M©BHn 0t(8«e, 
7) d&fttt&li. **W©jKUT5 KKKKBttft (* 

<Dfc^. aiifca)««iiai^**<*y^> | J** t *^* 


[0 0 2 5] H-»fll::flttL"C^*»£ (Jttt 

018) It. *^CD7t-:>J7= KR»lrSttft (Mfcfll~ 

SLi:<<S*1l3Wtt\ 


2). You could obtain the result that the result , 
the coating state of the coated elastic yarn 
isthe satisfactory . in addition, you could obtain 
the result which has possessedthe moderate 
lusterous feel and the challis feel and says. 

[0023] Furthermore. When the bending angle a ( 
Comparative Example 4 and 5) outside the range of 
the the present invention is. In the polyamide 
modified cross-section fiber ( Working Example 1 
to 6) of the the present invention to compare. As 
for the Comparative Example 4. because the 
bending angle is the 80° (Than range of the 
present invention smaller), the contact area of 
the skin the challis feel occurs the rough hand 
small strongly, in addition, the lusterous feel 
becoming too strong, the fashion sense does, the 
decrease furthermore, the satisfactory coating 
property or the clean flat surface cannot obtain 
the bendability of the fiber in orderthe 
decrease to do. The Comparative Example 5. 
because the bending angle is the 170° (Than 
range of the present invention larger), gets 
near to the flat cross-section fiber .because of 
that, the contact area of the skin becomes 
large and the slimy feel occurs, in addition, the 
capillary phenomenon does the decrease and the 
water absorption does the decrease . Furthermore, 
the reflected light decreases, cannot obtain the 
fine lusterous feel . 

[0024] In addition, when the bending length a ( 
Comparative Example 6 and 7) outside the range of 
the the present invention is. the Comparative 
Example 6. because the bending length is the 0.18 
(Than range of the present invention smaller), 
gets near to the flat cross-section fiber in 
comparison with the polyamide modified cross- 
section fiber ( Working Example 1 to 6) of the 
the present invention . because of that, the 
contact area of the skin becomes large and the 
slimy feel occurs. In addition, the capillary 
phenomenon does the decrease and the water 
absorption does the decrease . Furthermore, the 
reflected light decreases, cannot obtain the fine 
lusterous feel . As for the Comparative Example 7. 
Comparative Example 6 similarity and the slimy 
feel occur, you cannotobtain the lusterous feel 
where the water absorption is low, is fine. 

[0025] Furthermore, when the bending it has done 
in the same direction . as for the ( Comparative 
Example 8). because the contact between the 
single fiber is less in comparison with the 
polyamide modified cross-section fiber ( Working 
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[0 0 26] 

mm&n. s] *2ic*LfcaftE£#i-&i s^--^ 
mmi~etmm\zLTm&Ltzo t;'j75F»tt(i2 

mmi^x. $+st3 6o*. 4>r i*?<D^y*vn 


[0027] 

5>f 7) BLb, Hffi0]7. 8fi*tflt*MJI9lcT 


Example 1 to 6) of the the present invention . the 
capi 1 1 ary phenomenon the generation to be 
difficult to do the water absorbancy is low. 

[0026] 

< Working Example 7 and 8 >Besides it makes the 
polyamide modified cross-section fiber of the 15 
denier /3 filament which possesses the cross 
section which is shown in the Table 2 the thread 
production it did with as similar to the Working 
Example 1 to 6. The knitting it did with the 
panty hose knitting machine of the number of 
needles 36 0 and the opening diameter 3.4 inch 
the coated elastic yarn which winds the polyamide 
fiber (12 denier /7 filament ) around 1 heavy ( 
single covering yarn ) with making use of the 
polyamide modified cross-section fiber . built the 
dyeing , the softening treatment and the final 
set . obtained the stocking product ( combined 
knit type ). 

[0027] 

[Comparative Example 9] Besides it makes the 15 
denier /3 filament round cross section fiber which 
is shown in the Table 2 the thread production 
itdid with as similar to the Working Example 5 and 
the 6. The stocking product ( combined knit type 
) was obtained next in the same way as the Working 
Example 7 and the8. Above, the Evaluation result 
of the fiber and the stocking product which 
with the Working Example 7. the8 and the 
Comparative Example 9 are obtained was shown in 
the Table 2 . 


[0 0 2 8] 
[«2] 


[0028] 
[Table 2] 
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[0029] «2ICS+ISl^&W5>jMi:*5l=* 
4:1c* y (Jt»«7. 8) . %M^Wm (ttttflS) 1= 


[0029] In order to be clear from the result which 
is shown in the Table 2 . byusing the flat shape 
cross section fiber which the bending is done in 
the stocking of the combined knit type ( Working 
Example 7 and 8). become the soft texture you 
could obtain the result thatthe lusterous feel 
and the chaliis feel improve in comparison with 
the circular cross-section fiber ( Comparative 
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[003 2] 
[0033] 

[01 ] :MS»WM*<J7 5 K*»KH*«a>KB»tt*ai 

aMic^-nswBic, 


[0034] 

turn 


Example 9). 
[0030] 

[Effects of the Invention] The polyamide modified 
cross-section fiber of the the present invention . 
because it is a flat type cross section which 
possesses the center axis which the bending is 
done, the fine lusterous feel and soft texture . 
issomething which shows the moderate challis feel 
and the water absorbancy which issuperior. The 
coated elastic yarn which uses the polyamide 
modified cross-section fiber of the the present 
invention . the comparing to conventional ones, 
shows the satisfactory coating state . 

[0031] The stocking which uses the coated 
elastic yarn of the the present invention shows 
the clean flat surface state .gives the 
comfortable feel to the women which the wearing 
is done furthermore, incompar ison with 
conventional ones, satisfaction the fashion sense 
it is possible . 

[0032] 

[0033] 

[Figure 1] The explanatory diagram which shows 
the cross section shape of the polyamide 
modified cross-section fiber of the the present 
invention typically. 

[0034] 

[Figure 2] The copying figure which shows the 
cross section shape of the polyamide modified 
cross-section fiber of the the present invention . 


[0035] 

[S3] 2 0 ^-jU©^ U U *V5WS** 3 »IC#a 
LOO, **W©^U 7 S K*»»ffi«»t*l 

0) o 


[0036] 


[IH 4] 2 0x--;K7)^ , J^u$>5H4*$3f&irf*?S 
Loo, = mmWWft*itlz£*mttztia#m (*> 


[0035] 

[Figure 3] While the drawing doing the 
polyurethane elastic yarn of the 20 denier in the 
3 times . the expansion copying figure which shows 
the flat surface state at the time of the 
wearing of the stocking which uses the coated 
elastic yarn C single covering yarn ) which winds 
the polyamide modified cross-sect ion fiber of the 
the present invention around 1 heavy (x400). 

[0036] 


[Figure 4] While the drawing doing the 
polyurethane elastic yarn of the 20 denier in the 
3 times . the expansion copying figure which shows 
the flat surface state at the time of the 
wearing of the stocking which uses the coated 
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elastic yarn ( single covering yarn ) which winds 
the triloba I cross section fiber around 1 heavy ( 
X400). 

[0037] 

[Explanation of Reference Signs in Drawings] 

LO: The bending of the flat cross section of 
the polyamide modified cross-section fiber is done 
the length of the center axis which 

LI: length of bending part of flat cross 
section of polyamide modified cross-section fiber 

ff: thickness of flat cross section of polyamide 
modified cross-section fiber 

01.02: bending angle of flat cross section of 
polyamide modified cross-section fiber 
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[Figure 4] 
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